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mm It. m m m i^tcn m ^ :k s. <om ^jsl ism is miz 

^^JUMttltzHm^ m:^3.lzmLs^^lZ. Bacillus(/<^^X)S CDIJ^ 

(om-^ ^^s-mm Badiius m<o^±^ii^m±-t^^<7^-)--'\i(D^ 
^mizmmuamL.mtBM^ omm^^^^it^^fs jomts 
mm o^fs^^fzm^m^ m^Mi^T^m-r^iLmts :^s3^fls^3a 
m ^<m ^ com m izm m ^ Lx mt ^j: m t s m f& m n ^ :ii m iz^ 
€>tLfcx^«j-^. Pi mHmizj;:i)7^^ m 5wt%m t iz$i.mir^Wt 
mj:m^^t'^mnmxM.<om'^-:f5mRifmm^'ity3miz^i)mm 
^titz^m^^:^^izm'r^o 

noT^ymmmizit^x^i^ii'^^x^ib-r.^mmiz^^'^izm. Mz 
a a°p 71j s (i^ p°q omnxh^o 

^<o-^i3Xs:kMitmmij^m<s ^ m m iz$^ m \zm ^tz^(oxiK>^)tii 
ij^ib.m izmfz^)i(!> -Dfctzifxitm it ^ izm < s + ti^m m (o^ 



wo 2005/004632 PCT/JP2003/0144S9 

2 

5 ^ o 

^ 3. itm^ Lf=*D x-kSi 0mn t^^m . ^ (om ti tan m x 

m-^ti.xm. ii^m-t^m mm^m^^izmm t^ztii)<x^^t<D 

xib^ztti^io. mm :Km.(om5o%mti^s.m (omjkmmxm ^-t^ 
m^)t)'^ir^pjTmr^^^i^itLx%±L.mnxm.(D±xi}nux'kSi,iz 

m o=. ^ ap X -^35^2$ ^ \z':>i^x^^m \z^c^m m -^fey s 

\z^ \Lhmmx^^^ 

^fz. <D1S\ X k a°p iZh-oXltsW ± ^ M \Z^^)%3. O 

S l^mm^n^-^^^OX^^ztte^ih. S ^ <7> Jed's: !^ ^)-b^-t\t± Zf^ 
l^o L*^L. fl* II ^ a)Ao X :^ B°B ica5ori*-?-a>ii ^ icM i?)rs ^ IS $ 

25 jg^^ctf-So 

lc|*^fl:(C>fl5ifli:*:S7b<^l:Tl^^oira^a>c*:a(z>:^S*lc•^ *;h.§ 
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;i o cfc ^ ^ fli a (* . - (* s § 5ft . Pi > - $IJ (D s 1^ ^ . :^ q°a 
m iz^i) ^ ii^ iz-r lz:k 3.m 11^ *m m^^^tciblz:^ ^ 

i3<m y . ^(D^te (d:^ p°n izm ^^xm m ^ [ztsi^xtXs -^-cd:^ a 
^ 0 m. i3^mti:^^^<Dx s ^(Dm m mm tm m m izitm ^ ti^h-D 

J|g ^ C<DX^'J— $60- 1 OO'^T'S-ISO^railDlSiL.iif 

IE (1 0 0-8 00kg/cm2)'eJSj Mit ir ^ o <i:o\zm M it ^^tztO"^ 
Bacillus subtills (D^ ^ It ::^P-rT — -tzCg e 

r^^^-^o^y^i^m^ ^^mir^mm)t:m i^xta m r ^ .. 
;i(DRji^}^^uamLxmMmmmn-t^:itiz^i)mmi^m^^m-^ 
i±fzm. .mm^m}^iz^i')^mLx:^3.(o^^mm'^n^y3 ^fj^th^ 

F?a BS 61 -21 9347^ ) o 

z(D:^m \z^Jti\ts:K^<D± m^t:mm r^^tti^x^^tt^izx i* 

m Urn E T -en jSfe ^H^m mtmm l= J;^;^ a $ffl m 

fc a6 , a S& 1^ (c S * -r ^ ::»^ S 3* «t# CD ^ t^ . ?# ^) f= <5I I- 
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(olsmtLXs :K M. [zT^^miM Ls ma t xm mmmwim Ltzm . y 
)^(m ^it. 2 8°c)T xM m m (m ^it. 8mm)i^wt^ctiz^ijmm 
fi^&^o'ti^x. :10mm mm izmm'si mtdimm tLXsZf nY-^^ ^ir 

^<7Vm -tftCOjl^i^CO^^ffl^ IB ^LTl^'S(^^#F?B ¥8-89197 

^f=..s.^i3^ii><o^i^WLn.mM'k&,(om:i^y5^tLx. ^f^nby^izm 
mLfz:ks.iz Rhizopus mo>WL±^tm±-r^ynV'^<p'f-i---^^^ 
mLxmm mm^mmL.mm mmLtzXa-^mi^iz^-ox^p^mLfz 
.mmm.mmiz^i)nmLx^M-M ^a^m ^:fj mti^^^j .mmmm 

(Ci^ Ur^SI ffl rT ^ tLTs Aspergillus M Peniclllium M O 

^BS 42-221 6 9^ ) o 

zfni^oyj iiiiz^^it.mm oi"^ miz^i)mii^m^m€iiisb^^^^ 

mm <ommm^A^mf^^mizn^^/ut£-^^(D^mxm.mf&\z''Am^ 

m ^ ctjii^m X p°p ^%^ztt3<x^^%0tti:'oxi^^o 
Lij^Ltjifi'^i^s c<Di5 miz^i^^m-^ izit. mm mmii^M'^n j&xn t> 
Jti^tctbizm m ^^m m L'Pt<s mm \z^^^ i^->^f^ ± ti^r>fcm 

mmmm^^ 7 -r^^xi^ti^^^^^ m n iz^ i^tzibs ^ m. 

^^.mmoy^m izmMtai^ mitm^ 4o°ci:^ ^ -efey . a Jt t^n < 
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m.mm \zm^xm m^m. acirjb^-^^^ Baciuus m ^ m a^h 

;S M L fc :^ S ^ tK a> # T -e *P 1^ ^ )% *P L . C (D ;^ S . 7K it 
Bacillus m<J>W^^ ^ -r-S^^^-:!-— -tf^SS *n LTitj^L'fejb^e) 
m ^ B# PbI ^ 1# ur^ m s ^fir oTs s (Dm $ia B& tfe f 

1^ ^fettna Si ^ ^ I:: J:o-cc:*i$l£ $#r|£ l» m ^:fir 

Tb^fc-S (!f# 1^ S 3256534# ) o 

flig£a)#i'FS325653 4-^|::|BS0>:^^(=feori*. Bacillus M <D 

Wkmm [zm.'^(o%mt(^f&^^)WLi^o 
^fc. Bacillus m o'^^mt'<m^-th^Cf=f'-f—M\z^^)mm^m^ 

LTbNLs ^(D-;5^-t?.^# 1^11325653 4^ {C|aii(D:^?*lcfco-C(*i^ 
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-izm-^Lxm 2;!^ !^$^ j?g Ls com zM-^ fm^^^nmmji. it 

^ o 

iciB S fl):^ icfcoTtts 1 . ikg n tLxn ^^tzT.'p*) — 

iz^ L. ^Aj^om. 1 . ^kgt:m ntLxn h^tc^ ^ ua LTfcy . m 

^-^ /uxi^^t^sm^o:^ miz^^m-^ izit.:k3.<omm smmt:^ 
7i^-\i:^tz6b<Dt]um iztsisxX3.itm }^{ziinm-$i\. ^-Jt a#ic(* 

51 . -h IB ^ X m rcfcitstb $5 m ^ l^R^t ^ ^ PbI o) jp h co<s 

j# ^ ^ <D )^ in IZ J:: y . M p°p t LT a ^ J£C W y > ^ 5{)< s ^ <b L 

TIN'S y= a^) s izcfeysa {bftn*. b . U^^o^^ s 

Bacillus mO'^^m Tb^S ^ ■r§^^^-t---tf^^lj ffl ^^Z.tlZ 
J:y. ^ m ^ S B# ^ $i f -5c:i:M-e^^t,<7>«!:3S:oT:iN§*(0(Z). 

je:^ ^ Tb^fe-I)^ s jt X m ^ ^ ^i^ ^ 6^ icH 7^ /i-^cDiP X izit 
^i^m^Wir^tOttdi-oXl^^o 

$tL/zt,(DT'fey s «s y ;{)N-r^ ctit^ct^<s mm tLtzX3.<om 
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± m ur. m it ?S Hx m.-t^msbx-M :k3.m 4# cd-^ iNjbMst 

3. (OS. m (Dm ^ ^-r . t^-D . m n tLfzm ^ m m jsl xsm 1^ 

-r^ct^-t^t^t^ iz.mitj:m±w tLX(j>mMmmiz'Di\xtm. 
m't^:it(Dxt^m.mmm:^3.(Dm7ti5 m s:sLxsm-:f5 m iz^ij^m. 

± IB s 6<j ^mm-r^tztbiz, (o^mmM:Km.(Dm^y5 m it. 

7K J5fe Lfz:X S (::> ^ S & T/tK fi<m ^(^30 : 7 0wt%. ^ n itilt . :K M. 
(7) S « (c ^ L T 5S ic , 2 ~ 4 ;S 7K 4^ r*$f 51 ic (i 8 ~ 1 2 B# Ph^ . 

MIS ?S ^ $*Lfc:^S ^ « 7K (c;:*; ^ S-efetif^Ii *4 a>M (ct, 
«):^*«. 1 B#l^ (1/^*:/^: 160kg)^ L<(*i8ia^FBl ^ m <D fz Sb m M \z 
ItO. 103-0. ^7ZMPa(^ 5^259s\)X, 20^50^^ mmm-t^mM 

m B&$&^-^ ^tc:Ks.Jk IS mm 7K\Ztii LXL.^lZ, Bacillus M a>^^ 

IB Bacillus m(o^±^t><m±t^^<7'f"f'—\i(Dff^mumTvmm 
izit3o^ )>^±mwL.M^ m4> izi^m-^x^cDrnj^m^^mm izj: 

mummmm'^oM-^ m^.mm Badiius ® (Dm^i^ A^jt^-r-s 
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a 

± IB ;a « X ^ --^ 52it X ft (Dt^■rtlA^0x fi X i*± IB mm. x fi 

^IHXjg(::<fcy#P,ttfcX^U-$. pftmis; jg|c<fey7K^S5%mT . 
m iizfi (7>;1 X ^ lcfcL^-Cli. tt! U X s. ;I a /t 7K ^ IZ'^ 

%'^f>!f^^s^^v. mmtimm izn t>ti^ji:o iz^mu 7^ :ist.is:k 3. 
nt^^oizLx^ski^im^m^) o 

$e>iz.fiiBil3txm(::feit§K=i:7xP-;KZ)^iipa$.ll^::^S 

4)„ 

*fcsMIE^m«iSX^lzfcMt<6iriB Bacillus M (D lit ^ ^ 
■r^^^^-^-if 0)^^ *n « Jl ^ LXmmitVO. 05-0. 

4%ft^:itt<X'^^an ^ ^ 5) o 

mummmmjLmiz:is{f^mBm'^mo>}^mits c:*l^4o~6o''c 

fir IB ^ s X ^ (cfcitsfr UM-^ }<Si(DMmtxim'^m{ts ^^^7 5^ 

fr IB i£ -j^ X n ^ , IS jt X ^ icfcy # e>tL;fci» ^ 1 0-4 

o'cczii f §*.a> tur t ^ IN (it ^ ^ 8) o 

m ^Htz^ m ^ ^ :k 3. x&^ an ^ m 9) o 
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m n tLfz:K 3.(0^^ f&^^^ m ur. m it^i^m tj<misbxwi<. :k 

^^iz3.ti^siz3.i>j.9\' ommon^^-^^-f. fi^'o.W:^mim:kxs 
±-r ^zt<Di^^^t^ iz^ m^jiu± tLX0 mm mm \z-Di^x=^ 

M iz ^ ^ ^ m om m m iz-Di^x \iJL T m -r ^ o 
m'i\z^:^^B^(Dnm^^xs.<DmmjLm<Dm^^m^m\z7ik 

■r -sr^ X n J . j^fe ;t ^Hfz:k s.^7i(.^ izm m Lxmmt^^n^ m 
X m i . m B ^Htz:K 3. ^ m m \zm m i^tzM m 7\(^ izm m -t m 
^j:mumm^^fzxm.t:mma>x^^izm^ir:bm^jimu^ 
m ^i^tc:K 3. isl xsm m m m 7K iz s ^^^:^--^f ^ s:Rt/Ka7xp-;u 

^ m ^ititzM ^}&t:7.^^)->[zi3^\fXsiW^'^}^^lzm^XM.<omm 

^^:k3.^mmi-^m^(Dm^izWLn^Lx^^^LsntimM^mt: 
jim^m xm ^t.tzy^'^'j-^n mLxn^$^^:^3. t-t^^n ^ x 
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a 8 00kg( 1 ^ M S )^^!D. S W #g ^i:4lf a 5»>^^IS: it , 

A Lrt^^o 

^fz.c<D«!:^.:^a't'(c-^^*L§li)tt^McjSi:-ch=i:7xo-;u$^ 

m it a t}<mi,^ <s it i¥ m itm iz a tj^m 'bm Ktsi-oxt^^j . \- 

*^§Bf:ifct^T»ha:7xP~;K0Sl*ai*.±i:Lr:*;a4'(3^*H§ 
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lz^%>m W iz^f-) . :K M. 0) ^ tjiB m ^ it ^ m T -t ^c.ti3^ 

izm ^«7t^>:^:R tjfiH ^ ic j;^ ^ ^ ^ m m ^^xm ^j:mizii^if 

-ca)«^ff s^HSSJ^SicfcoriisfiiliOjS/^x^ic 
<DI^ (c^ LfcK=i:7xP-ju-\^. m m 4" I^^S jS ;'K C:}^ til Lfc:^ si 4» co 

m mz-D isx 'bm n tLx m m -r ^ iz s m m (0 m izx 3. ^ m 

^ o 

zommits :^ mm mm iz^-oxits :K 3. ^ eokg m o^m s 

m I=«fey0. 1 3 8MPa T?24^ ^ ^ Lfco 

iicDm ^ lc<fcy . a 13-^ *ti'i)U7K^i/<f-^---if S ^-fr-St^^if:! 

mm ^-Dtj:^ ± isbxi^^^^^ym o^M'^Wi it ^i^x'tomizmm-^ 
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§ o 

^mmw^m[z^':>x[t.mik-^Mz:Ks.t:'m^(j>mm .mm.(i>w.\z 
#-ri)igiics§ ±\.fz-xm.(ommf^^)H 'i''^mmm\z'Disx^m'\kx 

zLoi:o\zLxm^ (Dm T Ltc:KM.its m M UM m om izm m Ltz 
7K t^iz^mm Rm^y^m izmm ^Hxm mm mm n-^^ht^ iz^ 
$f>ic Bacillus m <owL±^t)^M^t^^<P'f-i-—^^mmtLx^m l 
xm-^m^m. zcDM-^ f^^meo^coi^mizmnL^-D, 15-30^ 

:i(Dmmmm. nmx It. mm mm {z^i^xmvi^o,^:'? iz Bacnius m 
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» m mmmm iz^-oxit. i^m:K 3.0mm.oo. 1 50/0 ic^ 

zo^oizvx. n^^Mz:K3.. mmomiz^m LtcvK s^c^^^-f-- 
■if 3iL t;l>=I:7xp-;^3!)^6>J?K ^ m It . m m m m ^> m vm (o ^ 

m.^m ^(Dmfi^\z^mi.m^m^(omm.m'QrTi^>:^mmi^m iz^ 
-Dxit^m 40rpm m^<oktm.mm'^fi^^d:mmmxm ma^j^-^ m^&m 

;:<o iz . m m (D R m w Ltjiti< i^m m m m ^ tx . m 
mmm^m'^ mizn Lxm - izn'^z-tti^x^^t^ iz^mmmmiz^ 
^) ^<7^>i)^^^ m ^Mz:k 3. It . :i<Dm w iz ^i) :K M. f& -r ^0 

tz^mtfj^^o 

iik ± CO izLx . m ^ m m (om m m m ±<m T ^ ^ t . m m m m t< 

m $ *i o *n B# FbK* . ^ 1 2 f3> o 

z(Disimmm.it.mm<o<i:'?izLxmmmm(D^TLtzm'^)^(0}^ 
m n o>'^ ^ izjM m -r ^zti)<x^^=b0>x&tiit. M'&r-s^ -it a> 
=ta>$<s£ffl LTta t^*^. ^mmmmiz^-oxits- mtLxtmrnm^ 

m tr ^z tiz . M ^ m <D m m m izn iz . z^^M m \z 
y% m m m m izw on M'pm^^^m ±ir^o 
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cfcaClLT. ^ 0 ^HL if 7 L/c;l ^ ;S cjn (D::*: a life (* s M Si 

(om^^ioizm ^<om ^{zmi^i^LX'^mr^WLmm j^mizt^ifi^^ 

^(dwl ^ m OL n izisi\xm m r ^WLfi!^^ mm tLx.:^ mm r^mx 
m t iz^i) n -ox^^) s ^mmmm izh-oxitE mmo. smm 

(o. o^zy(>^)07.^iJ-^•>^mm^itxl^^o 

m^<D^^izLx^^tsHtzm'^ izm-oxi^^xs-om i^^its 
m mo ^oizmm<o if m \z^i)^ (Dm mm '^t^^<P'^>t><^ ^ 

^mtx^^x^^com'^mf&t^mmm itmibxmi^^mx^'^-^ 

zom ^^^fcm itm tbxm i^m m m om-^ ^mx^^tzubiz^ 
mmiz^-DXitt^ifymmizm ^ommizWLm^Lx^m^tixy^.^?') 

"tofzisb. z(Dx<p^j->^m^^-^^ztiz^ij m<Dm-B f^it. X 
s cpj* » :b^m ^ <D m m iz^ m ^^tz s mi!bxmt)^i^^=?- (Xs.0m 
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^t^iz^^om. s^mmiz<k^j$^m^^x^mn^^s.ttd:^o 

z0nmj:miz^si\Xs^mB^X'itmmnm'^^m-r^oZ(Dmm 

^m^mmiznt>-ttxmmd^izm^t^i±^t<Dxibi')s ^n^o>y5^ 

z.(Dnm )^ \z^i(i\t. nm^m t^n n [zm. i^tz^iz. ^ mo>m. m 
^mi-f^iitt^x^^iz^iz.ni^tmv$iz3^^ti^^ii,jh,,i^=f.ox^ 
^tmm<om<o§k^izj:*')m^m<Dii^mtt^:itti<x^^o't(otzib. 

m ^L<itmm :^^?sm m MT x35°ciikT izM j^>^ MiL. mm $^^m 
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n ^L<it . ZL<D izm ^ ^Htz^ m m ^ :k 3. It . n m m iz^ m -r 
^miz^^^izi^ xx^m^^m-r^m Lx.m i^Htz:^sL<Dni^B 
^ tmm torn m^m ±ir^z tiz^i) , - m (om it m ±t^m izs. 

1^ # ti ^ # -5) c t A< T? ^ -i) o 

m. 1 



m n 




800kg 




S5iFh*7'f E I 'J 0 7. 
F-20 

^ *D : 3 Jim^ 


400rpm 


mm Jim 




tK 2000kg 


mm Jim 


25min/20psi ^ S. 
1 000kg 




mm Jim 


3mnn 




m^mmjim 


f'^^XCt* )XP534 


:k. 3. M M. 

0.15% 
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(CM fiJ T*fe§<»:^ l::^ # 3f)^^ <. ^ ffl B# -^J*^ ^ -tf -Sc 
@ f«J ^ o 

<§> «h <!: a ?4 t# (D -fej t^ <»: ^ l^ <D -e s a CD :^ ^ L r 

irti:t>*> . M i^MztS. m :^ M. B ^ ^ . X 3. m^:yj^<pm . 

^ Hi -rv^^TK^. 3ik ^ 7^l^e>tt til ^ttfcoHc^ ^ (ct ib :^ a tc^ 

—7^. T-f x^^g— A. iz-if-^-yh. X H ii ^ Ad x # S, . S ^ 

^ S JP X ;t iPn i::^ *n -r^d^Mift. ::fl>J;olcLr^ Sli 
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m m m ^ ^^tz^ s. :si. urn m iznLXs^iz, Bacinus m(D^± 

Bacillus m(DWL±^ ^ -S^^^^-^ — Hf <D It U^T Xm n Ls 

m-^}^^ iz^T^ WL-r^:^3.<om^^'&mmiz^i)^Am t^m mmmn: 

X H <!:> 

m m ?g t^tzm IB ;i ^ til ^ j% ip -t^jL mt.mu7%m^ 
oM"^ m'p izmwi-^^s.a)mm^t:m ^aymimizwiB^LXs:^ 
^(om ^<om^t)^i^^-^Htz7.'7V—^m^WLmmj:mt^ 

± IB l^-rtLJ5^(Dx a X it±mmm. x a * iz:k s. m ^ izit ctz 

fIiBmi»?*xmicd:y# P>tLfcX9U-§ . Bl m l£ llg (Ccfcy 7K tJ)- fi 5 
wt%j«i T icit iia X m it l» 515 S (DM at :^ ^ o 

2. 7K >5fe Lfc:^ a: ic. :^ 3.<omm izi^ Lr2~4fS (D;S S 7X ^ ^Z3^^ 

SHr IB ^ M $*lfc^ S h5 IB ;*1 S 7k ICO. 103-0. 172MPa, 

20'-5o^FhT aa-r^^^x^<t. 

fi IB X a led; y ^ ^ m :k s m m m m iz'm mmiz 

;5Nltrc:a)-5-^<D:^ S^2~5mm fcaiS^f 'Sia?S'X M i:, 

mm^^^^fz:Km.jSi.xsmmyK\zi^Lx^ hic. Bacuius 
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Bacillus m<0^±^ i3<m±-t^^^'f'-)--'ii07S^±)^ ^ T -^3 0^ 

m m 0^7^ -^tifcm la m ^ti ^ m f -sx n ^my%m^ 
mxit±ummxm^ iz:k3.(Dmm^izm i:fcfiG)hri7ip-;u$ 

fj IB X ^ IC <i: y t# t) *L X ^ U — ^ . It » 1^ !lt IC J: y 7j< J 5 wt% Jit 

3. IB ;i a X ^ iz^isxs muxa-^mm t^m ib m m tk ^ ic^ 

isi^x . X3.(om m izn Lx^oo-^^oooppm ttii^mx^^ 

5. fiummmmxmiztsif^mu aacinus m<Dm^i^i)<m±ir 
^^<7T-jr-^-\i<omtamfi<. mn:^'M.\zii^ [^xmmitxo. o5~o. 
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7. 1trtB^Sxai-telt'S|{llBjl^^(D*Dm;am^75'-9 5°Ci:L; 

felt ^ m 1 '-ei^rht'^ ■\mumo^mn^:ks.<DmjkyDmo 

9 . ii * ^ 1 ~ 8 (D l^■r ;h, A^ 1 H IB « 0 :^ ^ lc J; y # P> tifclfe ^ ^» * 
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